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(57) Abstract: 

FIELD: radio communication, in 
particular, space and earth communication 
systems. SUBSTANCE: transmitting part of 
device has power splitter, two amplitude 
modulators, paraphase amplifier, and two 
transmitting antennas Receiving part of 
device has two receiving antennas, adder, 
subtraction unit, low-pass filter, 
quarter-phase shifter, and demodulator. 
State-of-the-art device has low stability to 
noise in cases, when discrete complex 
phase-shift keyed signals are used, which 
are better than wide-band 

frequency-modulated signals. Goal of 



invention is achieved by introduced carrier 
frequency oscillator, and angular modulation 
unit at transmitting part, and two tuned 
filters, correlation receiver, band-pass 
filter, amplitude clipper, key mixer and 
delay gates. Level of stability to noise 
depends on bandwidth of tuned filters. 
EFFECT: increased stability to noise. 10 dwg 
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(54) JlWHHfl PAflHOCBfl3H C flPOCTPAHCTBEH HOI/I MOflY nflU,k1Efi 



(57) PecpepaT: 

ripeflrio>KeHHoe ycTpoficTBO OTHOCMTca k 

06naCTH paflMOCBH3H H MOXeT 6blTb 

ncnonb30BaHO b KOCMnnecKnx m Ha3eMHbix 
cucTeiviax CBS3M, ncnonb3yK>mkix 
npocTpaHCTBeHHyio MOAyn^unK). JImhhs 
paflnocB33M, coAepxamaa Ha nepeflaKDineii 
CTopoHe pa3BeTBHTenb moluhoctm, flBa 
aiuinnnTyAHbix MOflynnTopa, napacpa3HbiPi 
ycunnTejib n ABe nepeflaroLnne aHTeHHbi, Ha 
npneMHoPi CTopoHe flBe npneiviHbie aHTeHHbi, 
cyMMaTop, BbNMTaTenb, cPHH, cpa30BpamaTenb 
Ha 90° m fleMOflynsTop. OflHaKO flaHHoe 
ycTpoPicTBO oenaflaeT HeAOCTaTOHHOM 
noMexo3aLHHLAeHHOCTbK) b cnynae npuMeHeHna 
AMCKpeTHbix cocTaBHbix nacTOTHbix curHanoB c 
cpa30BoPi MaHMnynfli4neR, MMeroiAnx paA 
npeniviyiAecTB nepeA LunpoKononocHbiMn <S>M 



cumanaMM. BBeAeHne reHepaTopa necyu\ev\ 
nacTOTbi m 6noKa ymoBoft MOAynm^nn Ha 
nepeAaioinefi crapoHe, a TaioKe flByx 
nepecTpanBaeMbix cpunbTpoB, KoppenauMOHHoro 
npneMHUKa, no/iocoBoro cpunbTpa, 

aMnnMTyAHoro orpaHUMHTena, CMecmenfl 
KnioMeti n 3neMeHTOB 3aAep>KKM no3Bonnno 
yBennHMTb noMexo3aiAMLueHHOCTb, BennHMHa 
kotopom onpeAenaeTca nojiocaMH 
nepecTpaMBaeMbix cpmibTpoB, mto m HBruieTCfl 
AOCTuraeMbiM TexHUMecKUM pe3ynbTaTOM. 9 mji. 
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(54) RADIO COMMUNICATION LINE WITH THREE- DIMENSIONAL MODULATION 



(57) Abstract: 

FIELD: radio communication, in 
particular, space and earth communication 
systems. SUBSTANCE: transmitting part of 
device has power splitter, two amplitude 
modulators, paraphase amplifier, and two 
transmitting antennas Receiving part of 
device has two receiving antennas, adder, 
subtraction unit, low-pass filter, 
quarter-phase shifter, and demodulator. 
State-of-the-art device has low stability to 
noise in cases, when discrete complex 
phase-shift keyed signals are used, which 
are better than wide-band 

frequency-modulated signals. Goal of 



invention is achieved by introduced carrier 
frequency oscillator, and angular modulation 
unit at transmitting part, and two tuned 
filters, correlation receiver, band-pass 
filter, amplitude clipper, key mixer and 
delay gates. Level of stability to noise 
depends on bandwidth of tuned filters. 
EFFECT: increased stability to noise. 10 dwg 
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npeAnaraeMoe ycTpoMCTBO othocmtch k 
o6nacTM paflMOCBfi3n n mo>kgt 6biTb 
ncnonb30BaHO b KOCMnnecKnx m Ha3eMHbix 
cucTeiviax CBmw, wcnonb3yioLAMX 
npocTpaHCTBeHHyio MOAynfluwio. 

H3BeCTHbl yCTpOMCTBa ppn paflHOCBflSH c 

noBTopHbiM Mcnojib30BaHneM MacTOTbi (cm. naT. 
CLUA N 4087818, naT flnoHW/i N 54-41858), b 
Korapbix noBTopHoe ncnonb30BaHne nacTOTbi b 
ycnoBnax n3MeHeHnn napaiweTpoB cpeflbi 
pacnpocTpaHeHMfi ci/imarioB n n3MeHeHna 
B3anMHoro pacnoncweHMfl aHTeHH AOCTuraeTC^ 
3a cneT o6ecneHeHHfl opraroHanbHOCTH no 
nonspn3aLiMH AByx oflHOBpeMeHHO 
nepeflaBaeMbix ci/imanoB c KpyraBofi mjim 
jii/iHeRHoH norifipn3aL(MeM. OflHaKO a™ 
ycTpoPicTBa n3-3a bncokhx Tpe6oBaHnCi k 
tohhoctm o6ecneHeHMfl opToroHajibHoc™ no 
nonflpn3aLiMM nepeAaBaeMbix ci/ima/ioB MMeraT 
cnoxHyio cucTeiviy aBTonoflCTpofiKH, 
ncnonb3yK3ii^yio cneu,naiibHbie nMnoT-cumajibi. 
KpoMe Toro, npnivieHeHne nunoT-curHanoB 
Tpe6yeT BbifleneHna flonoiiHMTeribHbix 
■-lacTOTHbix KaHanoB, He coBnaflaioinMX co 
cneKTpoM nepeflaBaeMbix curHanoB, hto 
cyii^ecTBeHHO ycnoKHneT KOHCTpyKUMKD 
ycTpoPicTBa m yxyflniaeT era 
noMexo3aii4nmeHHOCTb. 

M3BecTHO TaioKe ycTpoflcTBO no a.c.N 
1141978, coflepxaL^ee Asa KaHana, b oahom W3 
KOTopbix HHCpopMau^a nepeAaeraa c 
ncnonb30BaHneM yrnoBofi MOflynflL(MH, a bo 
btopom KaHa/ie - c ncnonb30BaHMeM 
flononHHTejibHOM Mopynaum cumajioB no 
noji«pn3aLiMM bojih, no3Bon?i(OLneM nepeAaBaTb 
AonofiHMTeribHyK) HHCpopMam/iK) (noBTopHO 
ncnonb30BaTb nacTOTy). 

OflHaKO b cny^ae ncnonb30Bahiua 
LunporanonocHbix curHanoB, hto xapaKTepHO 

Ann COBpeMeHHblX CUCTeM CBH3M, HM3Ka 

noMexoycTofiHMBOCTb npneivia MHCpopMauMM no 
BTopoiwy KaHany, ooycnoB/ieHHafl hm3kom 
noMexoycTowHMBOGTbfo onopHoro curHana Ana 
cnHxpoHHoro fleTeKTopa. 

Han6onee 6/im3kmm no TexHMHecKOM 
cymHOCTH k 3aflBnaeMOMy 06-beKTy flBfiqeren 

ycTpoPicTBO c nOBTOpHbIM HCnOnb30BaHMeM 

nacTOTbi no naieHTy P/1 2001531 C1, npuHSToe 
3a npoTOTun. 

ct5yHKi4HOHanbHaa cxeina 
ycTpoMCTBa-npoTOTuna npuBefleHa Ha cpur. 1 , 
rfle BBefleHbi o6o3HaneHWfl: 

1 - reHepaTop curHanoB, 

2 - pa3BeTBMTerib molahocth, 

3, 4 - nepBbiPi w BTopotf aivinnMTyAHbie 
MOAynflTopbi, 

5 - npoTHBo4>a3Hbifi ycunnTenb, 
6, 7 - nepeflaKJi^ne aHTeHHbi, 
8, 9 - npneiviHbie aHTeHHbi, 

10 - cyMMarap, 

11 - BbNUTaTenb, 

12 - 4>a30BpaLnaTenb Ha 90°, 

13 - nepeMHO>KHTenb, 

14 - fleMOAyriflTop ochobhoto coo6meHns, 

15 - cjjunbTp HH>KHMX HSCTOT (<t>HH). 
YCTpOpiCTBO-npOTOTMn COAepjKMT Ha 

nepeAaiomeM crapoHe reHepaTop cMmanoB 1, 
BbixoA KOToporo coeAMHeH co bxoaom 
pa3BeTBMTena moiahoctm 2, nepBbiR m BTopotf 
BbixoAbi KOToporo cooTBeTCTBeHHO Mepe3 
nepBbM 3 n btopom 4 aMnnnTyAHbie 
MOAynfiTopbi coeAHHeHbi c nepBoi* 6 n BTopoM 7 
nepeAaioLAMMM aHTeHHaMM, nepBbiM v\ BTopoPi 
BbixoAbi npoTHBOcpa3Horo ycMfiMTena 5 
coeAMHeHbi c ynpaBJiaiomnMn BXOAaMM 



aMnjiMTyAHbix MOAynaTopoB 3, 4 

COOTBeTCTBeHHO, a BXOA flBJlfleTCfl BXOAOM 

AonoriHHTejibHoro coo6iAeHMfl ycTpowcTBa, Ha 
npneMHoti CTopoHe nepByio 8 v\ BTopyio 9 
npneMHbie aHTeHHbi, BbixoAbi KOTopbix 

COeAMHeHbl COOTBeTCTBeHHO c nepBbiMM n 

BTopbiMn BXOAaMU cyMMaTopa 10 v\ BbNMTaTena 
11, bwxoa BbNMTaTenfl 11 nepe3 
nepeMHOXMTenb 13 coeAHHeH co bxoaom OHM 
15, BbixoA KOToporo flBnaeTCfi AonoriHUTenbHbiM 
BbixoAOM ycTpoMCTBa, bnxoa cyMMaTopa 10 
nepe3 qba30BpaLAaTenb Ha 90° 12 coeAHHeH c 
ApyrMM bxoaom nepeMHO)KMTena 13 m co bxoaom 
AeMOAynflTopa ochobhoto coo6LAeHM3 14, 

BblXOA KOTOporO JIBJlfleTCfl OCHOBHbIM BblXOAOM 

ycTpoCicTBa. 

ycrpoMCTBO-npoTOTun pa6oTaeT cnep,yK>\i\v\u 
o6pa30M. 

TeHeparap cumana 1, MOAynnpoBaHHbiM no 
qba3e unn nacTOTe ochobhnm coo6meHneM, 
qoopMnpyeT cuman BMAa 

Uc(t) = V c cos ¥ (t), (1) 

rAe V c - aMnnnTyAa curHana; 

¥ (t) = »(t) +(p (t), 

co - ymoBaa MacTOTa; 

<p(t) - cpyHKU,nn n3MeHeHMfl cpa3bi curHana, 
cooTBeTCTByiomafl qba30Boti nnn nacTOTHOM 

MOAyn«L4MM OCHOBHbIM coo6LneHneM. 

Cuman (1) nocTynaeT Ha bxoa pa3BeTBHTenfl 
molahocth 2, rAe npon3BOAHTCfl pa3AeneHne 
molahocth nononaM \a Ka>KAafl nonosnHa 3toCi 
moiahocth COOTBeTCTBeHHO c nepBoro n BToporo 
BbixoAOB nocTynaeT Ha BXOAbi nepBoro 3 m 
BToporo 4 aMnnnTyAHbix MOAynnTopoB, 
BbinojiHeHHbix b BHAe ynpaBnseMbix 
BbicoKonacTOTHbix ycunnTene^. B hhx 
aMnnMTyAa npoxoAfliAnx curHanoB M3MeHseTcsi 
npoTMBOcpa3HO no 3aKOHy AonoriHUTeribHoro 
coo6iAeHHH c noMoiAbio Hanpa>KeHnPi, 
CHi/iuaeMbix c npoTHBOcpa3Horo ycunnTerifl 6. 
ripn 3-tom ckimanbi Ha BbixoAax MOAyriflTopoB 3, 

4 HMeiOT BHA 

U3(t) = V[1 +f(t)]cos v Ct). (2) 
U 4 (t) = V[1-f(t)]co8 M ,(t), (3) 
rAe V - aMnriMTyAa. 

f(t) - cpyHKLinn H3MeHeHnn awinnnTyAbi 
curHana, cooTBeTCTByioiAafl AonoriHUTeribHOMy 
coo6iAeHHK>. 

CurHaribi (2) v\ (3) H3Jiy^aiOTCfl b 
npocTpaHCTBO nepeflaioiAMMH aHTeHHaMM 6, 7. 

Ha cpur. 2 noKa3aHO pacnono>KeHne b 
npocTpaHCTBe nepeAaioiAnx 6, 7 n npneMHbix 8, 
9 aHTeHH. 

nepeAaioiAne m npneMHbie aHTeHHbi 
pacnonaraioTCfl cuMMeTpuHHO OTHOcnTeribHO 
ocm 00 \ coeAHHfliomeCi cepeAMHbi 6a3 
aHTeHH d T , d R . Mbi paccMaTpuBaeM cnynaCi, 
KorAa HeT pa3B^3KH Me>KAy nepeAaioLAHMM 6,7 m 
npneMHbiMn 8, 9 aHTeHHaMM, hto MMeeT MecTO 
npM Z T « d T , Z R « d R , 

rAe Z T , Z R - pa3Mepbi anepTyp nepeAaioiAMX 
h npneMHbix aHTeHH. 

B 3tom cnynae AMarpaMMbi HanpaBfieHHOCTM 
aHTeHH npaKTMHecKi/i noriHOCTbio 

nepeKpbiBaioTcs. 

Ha BbixoAax npMeMHbix aHTeHH 8, 9 nony-iMM 
CMmanbi 

U g Ct) = V C 1 + f <t)J coslpCt> + 

+v ci-f ct)icos[ip(t>-Ai|n , (4) 

U g (tJ = V El-f (tJ]coslJJ<t> + 
+ V [1+f tt J3costllKt>-AlJK] , (5) 
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rfle V n - aivinriMTyAa cumana b MecTe 
npi/ieiwa, ooycnoBneHHaa H3nyneHMeM oahom H3 
nepeflatoL^nx aHTeHH; 

a<p - pa3HOCTb cpa3, B03HMKaioL4an ot 
pa3HOCTM xofla ny4ew, KOTopaa onpeAenwTcs KaK 

Aid = wAt = w — , 

c 

rfle At - BpeMfl, Heo6xoflMMoe a^ 
npeofloneHMfl paflMOBOJiHow paccTOAHHfl A l 
(pa3Hoc™ xoAa nyneki); 

C - CKopocTb CBeTa. 

TaK KaK Q w to a zrrAi 

C = A , Alp = -r= C6> 

zn A 

M3 reoMeTpunecKnx nocTpoeHnti Ha dpur. 2 
cneAyeT, hto 

d Cd + d ) 



riOflCTaBMM (7) B (6) m nonyni/iM 
TId Cd +d > 

a* = T D ; . 

rfle x - AnMHa BoriHbi 

D - paccTOAHwe Me>Kfly nepeflatoii^eCi 

npneMHoti aHTQHHaMH. 

Ha Bbixoflax cyMMaTopa 10 m BbiHHTaTena • 

6yflyT flencTBOBaTb cumanbi 

U£(t) = 2V n {cos H ,(t)+cos[ H ,(t)- A(p ]} , (9) 
U A (t) = 2V n f(t){co SH ,(t)-cos[ ¥ (t)- A< p]} . (10) 
nocjie npeo6pa30BaHHfi nonyMUM 



U,(t> = 4V f(1 



Aip . 



M3 Bbipa>KGHnti (11), (12) BMflHO, hto cumafi 
c Bbixofla cyMMaTopa 10 HMeeT TonbKO ymoByio 
MOflyjiflL;nio cpyHKL;nePi cp(t) (nocKonbKy ^(t) 
= co(t)+(p(t), a CHman c Bbixofla BbiHHTaTena 11 
niweeT KaK ymoByio, TaK n aMnnMTyflHyio 
MOflyjiflLinio cpyHKU,nefi f(t). Heo6xoflMMo 
OTMeTHTb, hto 3Ta aMnnwTyAHas Mopynaum 
ecTb pe3ynbTaT npocTpaHCTBeHHotf MOflynaijuM 
curHana, H3nyHaeMoro nepeAaroiAMMH 
am-eHHaMn. 

PaflMOJlUHHK) CB33H C flOnOJlHUTejlbHOfl 

npocTpaHCTB6HHOM MO,qynsqi4nefi cwmana mo>kho 
paccMaTpuBaTb KaK AByxKaHanbHyro. OneBMAHO, 
hto K03c)Dct)Mi4neHTbi nepeAaHH cumanoB b 
KaHanax yrnoBoPi w npocTpaHCTBeHHofi 

MOAyTlfll^HM SBnflK)TCfl nepHOAWHeCKHMW 
CpyHKU,HflMH CflBHra Cpa3 A <p, KOTOpblfi flBJlfleTCfl 

cpyHKL^wen paccraflHi/iPi Me>KAy aHTeHHaMM Ha 
nepeAaioLnefi v\ npi/ieMHofi crapoHax dj v\ cJr, 

AaTlbHOCTH CBA3M fl H AHHHbl BOJlHbl a.. llpH 

x _ n 3th KoaqbcpMi^neHTbi nepeAann 



paBHbl, npn 3T0M 



: ZVZ'V f(t 



S [l|Kl>- J], 



AMnnnTyAHO-MOAynnpoBaHHbiCi ci/iman (12) 
c BbixoAa BbiHUTaTena 11 nocTynaeT Ha bxoa 
i_|enoHKi/i nocneAOBaTenbHO BKnioHeHHbix 
nepeMHO>KHTenfl 13 v\ <t>HH15. 

3Ta u,enoHKa nrpaeT ponb cnHxpoHHoro 
AeMOAynarapa (cM.B.C.AHApeeB "Teopua 
HeriMHePiHbix sneKTpuHecKMX i\enet>\" M. "P h C" 
1982 r., CTp.100), Ha BbixoAe KOToporo 



BbiAerifieTCfl AononHHTenbHoe coo6Li^eHne, 
nepeAaBaBLueecn no KaHany npocTpaHCTBeHHOM 
MOAynflL^nn. 

Hro6bi ncnonb30BaTb BbixoAHoti CHman 
cyMMarepa 10 b KanecTBe onopHoro ppn 
CMHxpoHHoro AeMOAyTiarapa, era Heo6xoAMMO 
ccpa3MpoBaTb co BXOAHbiM curHanoM 3Toro 
AeMOAyn^Topa. flns 3Toro cny>KMT 
dpa30BpamaTenb Ha 90° 12. 

CMman c Bbixofla cpa30BpaLnaTenfl 12 
MOAynMpoBaH TonbKO no yrny. llosTOMy oh 
nocTynaeT Ana ASMOAynfmnn no yrny Ha 
AeMOAyriflTop ocHOBHoro coo6LAeHna 14, Ha 
BbixoAe KOToporo BbiAenaeTca ocHOBHoe 
coo6LAeHne, nepeAaBaBiueeca no KaHany 
ymoBoH MOAyn^unn. 

OAHaKO ycTpoMCTBO o6naAaeT 

HeAOCTaTOHHOM noMexo3amnmeHHOCTbio b 
cnynae npuMeHeHMfi A^cKpeTHbix cocTaBHbix 
nacTOTHbix cumanoB c qba30BOM MaHMnynflL(MePi 
(flCM - <t>M), MMeioiAnx p^A npenMyiAecTB nepeA 
ninpoKononocHbiMn 4>M cumanaMU, 
ncnonb3yeMbiMM b npoTOTMne. KaK M3BecTHO, b 
ycnoBMflx B03Ae£icTBMfl noiviex c 
HepaBHOMepHoCi cneKTpanbHoti nnoTHOCTbio 
nyHiiiMMM OKa3biBaioTCfl oi/imanbi, b 
HaMMeHbLiiePi CTeneHM coBnaAaioiAMe c 
aAAHTMBHbiM niyMOM. 3TOMy ycnoBMio flCH - 0M 
curHan yAOBneTBopaeT b 6onee nonHOM Mepe, 
neM curHan Liinc - *M, hto unmocTpupyeTcs Ha 
opnr. 5, rAe M3o6pa>KeHa HacTOTHO-BpeMeHHaa 

nnOCKOCTb, Ha KOTOpOM LilTpMXOBKOM BblASJieHO 

pacnpeAeneHMe 3Heprnn flCM - OM cumana. 
3Heprnfi liinc - <t>M cumana pacnpeAeneHa Ha 
nnoL^aAn F T paBHOMepHO. OKpanieHHbiM LiiyM 
npeACTaBneH npeAenbHbiMH aBneHMSMM - 
y3KononocHoCi h MMnynbCHoPi noMexaivin 
(M3o6pa>KeHbi cnnoiuHoCi lutpmxobkom). 

flna noBbinieHna noMexo3amnmeHHOCTM b 
ycTpoKcTBO- npoTOTun, coAep>KaiAee Ha 
nepeAafoiAei^ CTopoHe 6noK yrnoBoR 
MOAynnL(nn, bnxoa KOToporo COeflUHeH co 
bxoaom pa3BeTBMTenn molahocth, ABa BbixoAa 
KOToporo coeflUHeHbi cooTBercTBeHHO c 
nepBbiMM BXOAaMM nepBoro n BToporo 
aMnnMTyAHbix MOAyn^TopoB, BTopbie bxoan 

KOTOpblX C0eAHH9Hbl C AByMfl BblXOAaMH 

napadpa3Horo ycunnTenn, a BbixoAbi 
npucoeAMHeHbi k aHTeHHaM, Ha npHeMHofi 
CTopoHe ABe npneMHbie aHTSHHbi 
npucoeAMHeHbi k AByM bxoa3m cyMMaTopa v\ 
BbMHTaTena, BbixoA cyMMarepa coeAHHeH co 
bxoaom cpa30BpamaTenfi, AeMOAy^i^Top m 

CpkinbTp HHXHUX HaCTOT, BBeASHO Ha 

nepeAaioinefl CTopoHe reHepaTop HecyLAePi 

HaCTOTbl, BblXOA KOToporo COeAHHeH CO BTOpbIM 

bxoaom 6noKa yrnoBOM MOflyrumnn; Ha 
npneMHOw CTopoHe nocneAOBaTenbHO 
coeAHHeHbi nepBbifl nepecTpanBaeMbiti cpunbTp, 
nepBbifj sneivieHT 3aAep>KKM h cnHxpoHHbiM 
AeTeKTOp, BbixoA KOToporo coeAMHeH co bxoaom 
dpunbTpa huxhmx nacTOT, bnxoa BbNMTaTenn 
coeA^HeH co bxoa3mh nepBoro 
nepecTpaMBaeMoro cpuribTpa m nepBoro Kntona, 
BbixoA Koreporo coeAMHeH co bxoaom nepBoro 
sneMeHTa 3aAep>KKM, BbixoA cpa30BpaLAaTenn Ha 
90° coeAHHeH co bxoa3mm Breporo 
nepecTpaMBaeMoro qbunbTpa m nepe3 BTopoti 
sneMeHT 3aAsp>KKM c ynpaBJiaeMbiM bxoaom 
BToporo KnioHa, nocneAOBaTenbHO 

coeAMHeHHbie nonocoBow cpunbTp, CMecnTenb n 

TpeTMM KJ1IOH, BblXOA KOToporo COeAHHeH c 

BbixoAOM BToporo KnioHa m nepe3 aMnnnTyAHNM 

OrpaHMHMTenb CO BTOpbIM BXOAOM CMHXpOHHOrO 

AeTeKTopa, BbixoA BToporo nepecTpaMBaeMoro 
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cpMnbTpa coeflMHeH co bxoaom 
KoppejifmnoHHoro npneMHUKa, n - bnxoaob 
Koraporo coeflUHeHbi cooTBeTCTBeH ho c n - 
BxoflaMM nepBoro h BToporo 

nepecTpanBaeMbiMn cpMnbTpaMM, nepBbiPi 
bnxoa Koppejii^MOHHoro npneMHMKa coeflUHeH 
c ynpaBJifleMbiM bxoaom TpeTbero KnioMa h co 
bxoaom cpa30MHBepTopa, Bbixofl KOToporo 
npncoeflUHeH ko BxoflaM nepBoro m BToporo 

KnKWefi, BTOpOM BblXOfl KOppeJlflL^MOHHOrO 

npneMHMKa coeflUHeH co BTopbiM bxoaom 
CMecnTena, TpeTMM BbixoA toto xe npneMHUKa 
npucoeflUHeH ko Bxofly nonocoBoro cpMnbTpa n 
HeTBepTbiCi - ko Bxofly A©MOAynflTopa ocHOBHbix 
coo6meHMM. 

Ha dpv\r. 2 npuBefleHa cpyHKL(MOHanbHafi 
cxeiwa npeAnaraeMoro ycTpoMCTBa, rfle 
BBefleHbi o6o3HaneHHH; 

1 - 6jiok yrnoBoPi MOAynaLinn, 

2 - pa3BeTBHTerib moluhoctm, 

3, 4 - nepBbiti v\ BTopofi aiynnnTyAHbie 
MOAynaTopbi, 

5 - napocpa3Hbm ycunnTerib, 

6 - reHepaTop Hecymefi HacroTbi, 

7, 9 - aHTeHHbi c BepTMKanbHOM 
nonfipM3aLiMeM, 

8, 10 - aHTeHHbi c ropM30HTanbHOM 
nonspn3aLiMeM, 

11 - cyMMaTop, 

12 - 6noK pa3HOCTH, 

13, 24 - nepBbiti m BTopoii nepecipanBaeMbie 

CpMJlbTpbl, 

14, 18 - nepBbiti v\ BTopoti aneMeHTbi 

33Aep>KKH, 

15 - CHHXpOHHbltl fleTeKTOp, 

16, 19, 20 - nepBbiti, BTopoti n TpeTnii ktkomh, 
17 - aMnnmyAHbiCi orpaHUMHTe/ib, 

21 - cpa30BpaiAaTenb Ha 90°, 

22 - cpa30HHBep-rop, 

23 - CMecmenb, 

25 - nonocoBofi cpMnbTp, 

26 - KoppenflunoHHbitf npneMHMK, 

27 - fleMCflynflTop ocHOBHbix coo6Li;eHMM, 

28 - CpHflbTp HH>KHHX HaCTOT (<t>HH). 

npeAJiaraeMoe ycTpoiteTBO MMeeT 
cneAyioLAne cpyHKijMOHanbHbie cba3h: Ha 
nepeAaroLAePi crapoHe reHepaTop Hecyi^ePi 
^acTOTbi 6 Mepe3 6noK yrnoBotf MOAynni^nn 1 
coeAHHeH co bxoaom pa3BeTBMTena molahoctm 
2, ABa BbixoAa KOToporo cooTBeTCTBeHHO nepe3 
nepBbiti 3 h BTopoti 4 aivinnnTyAHbie 
MOAynsTopbi coeAHHeHbi c nepBOM 7 h btopom 8 
nepeAaioLAMMH aHTeHHaMM, BTopbie BXOAbi 
aMnnnTyAHbix MOAynfrropoB coeAHHeHbi 
cooTBeTCTBeHHO c BbixoAaiwn napacpa3Horo 
ycunnTenn 5, bxoa KOToporo HBnfleTcn bxoaom 
AOnOJlHUTeflbHOM HHCpopMai^nn, a btopom BXOA 
6noKa yrnoBoPi MOAynai4HH 1 HBnaeTCfl bxoaom 
ochobhom HHCpopMaLinn; nepBaa 9 n BTopaa 10 
npneMHbie aHTeHHbi coeAHHeHbi 

cooTBeTCTBeHHO co BXOAaMM cyMMaTopa 11 M 
BbNHTaTenn 12, bnxoa cyMMaTopa 11 4epe3 
cpa30BpaLAaTenb Ha 90° 21 coeflMHeH co 
BXOAaMM BToporo nepecTpaMBaeMoro cpMnbTpa 
24 m BToporo sneMeHTa 3aAep>KKM 18, buxoa 
KOToporo coeAHHeH c ynpaBnnioLAMM bxoaom 
BToporo Kfifona 19, BbixoA BbNMTaTena 12 nepe3 
nocneAOBaTenbHO coeAMHeHHbie nepBbiti 
nepecTpanBaeMbiti cpunbTp 13, nepBbiti 3neMeHT 
3aAep>KKH 14, CMHxpoHHbiti AeTeKTop 15 n 

CpHJlbTp HM>KHMX HaCTOT 28 COeflMHeH C BblXOAOM 

ycTpoPicTBa AononHMTeribHoPi HHCpopMai^nn, 
bnxoa BbNUTaTenn 12, KpoMe raro, Mepe3 
nepBbM kjiioh 16 coeAHHeH co bxoaom nepBoro 
oneMeHTa 3aAep>KKH 14, BbixoA BToporo 



nepecTpaMBaeMoro cpmibTpa 24 coeAHHeH co 
bxoaom KoppenflL^noHHoro npneMHMKa 26, n - 

BblXOAOB KOToporo COeAHHeHbl COOTBeTCTBeHHO 

c n - BXOAaMM nepBoro 13 m BToporo 24 
nepecTpaMBaeMbix cpunbTpoB, nepBbiti BbixoA 
KoppenaL(noHHoro npneMHMKa 26 co bxoaom 
cpa30MHBepTopa 22 n ynpaBJiaKiL^MM bxoaom 
TpeTbero KnioMa 20, BTopoti BbixoA 
KoppennL(noHHoro npneMHUKa 26 coeAMHeH c 

OAHMM H3 bxoaob CMeCMTeflfl 23, a TpeTHM 

bhxoa Toro npneMHMKa Hepe3 

nocneAOBaTenbHO coeAMHeHHbie nonocoBoti 
cpunbTp 25, CMecnTenb 23 n TpeTHM KnioH 20 
coeAMHeH co bxoa3mh BToporo KnioHa 19, n 
nepe3 aMnnnTyAHbin orpaHMMMTenb 17 co 
BTopbiM bxoaom CMHxpoHHoro AeTeKTopa 15, 
Bbixofl cpa30HHBepTopa 22 coeAMHeH co 
BXOAaMM nepBoro 16 m BToporo 19 KntoneM, 
HeTBepTbIM >Ke bnxoa KoppenaLiMOHHoro 
npneMHMKa 26 nepe3 fleMOflynaTop 27 coeflMHeH 

C BblXOAOM OCHOBHblX ooo6iAeHnCi. 

npeAnaraeMoe ycTpoficTBO pa6oTaeT 
cneAyioiAMM o6pa30M. 

flMCKpeTHO COCTaBHOM MaCTOTHbIM CMrHan c 

MaHMnynf^MeM (flCM-OM), 
SaTbiBaeMbiM reHeparepoM HecyLAePi 
nacTOTbi 6, MOAynMpyeTca b 6noKe yrnoBoti 
MOAyn^L^MM 1 no HacraTe MnM cpa3e CMmanoM 
ocHOBHbix coo6iAeHMM. C BbixoAa 6noKa 
yrnoBOM MOAynai^MM 1 cm man nocTynaeT Ha 
bxoa pa3BeTBMTenn molahoctm 2, c BbixoAa 
KOToporo CMrHan pa3BeTBnneTCfl Ha ABa KaHana, 
b KOTopwx ycTaHOBneHbi 6noKM aMnnMTyAHbix 
MOAynnTopoB 3, 4. B gtmx MOAynaTopax 
aMnnMTyAa npMXOAfliAnx CMrHanoB M3MeHseTCfl 
npoTMBOcpa3HO no 3aKOHy nepeAasaeMbix 
AononHMTenbHbix coo6meHMM, CHMMaeMbix c 
napacpa3Horo ycMnMTena 5. C bnxoaob 6noKOB 
aMnnMTyAHOM MOAynnL^MM 3, 4 CMmanbi 
nodynaioT Ha aHTeHHbi c BepTMionbHOM 7 m 
ropn30HTanbHOM 8 nonnpM3aLiMeM. 3tm aHTeHHbi 
co3AaiOT nonsi c opToroHanbHOM nonapM3aL(MeM 
(nnHeMHofi nnn KpyroBoii), 

Cumanbi, M3nyMaeMbie nepep&\o\i\]AM\A 

aHTeHH3MM 7, 8, npMHMMaiCTCfl npMeMHbiMM 

aHTeHHaMM 9, 10 c opToroHanbHOM 
nonnpM3aLiMeM m nocTynaiOT Ha BXOAbi 
cyMMaTopa 11 m 6noKa pa3Hoc™ 12, C BbixoAa 
cyMMaTopa 11 cm man nepe3 cpa30BpaiAaTenb 
Ha 90° 21 nocTynaeT Ha bxoa 
nepecTpaMBaeMoro cpMnbTpa 24. BapMaHT 
McnonHeHMH nepecTpaMBaeMoro cpMnbTpa 
npMBeAeH Ha cpMr.4, rAe o6o3HaHeHo: 1 - iotioh, 
2 - nonocoBOM 0MnbTp, 3 - cyMMarap. Ha bxoa 
nepecTpaMBaeMoro cpMnbTpa nocTynaeT 
flCH-OM CMrHan (cm. Jl.E.BapaKMH "CMCTeMbi 
CBA3M c LuyMonoAo6HbiMM CMrHanaMM", M. , "P. m 
C." 1985 r. CTp. 36-38). 

Ha cpMr.5 M3o6pa>KeHa HacTOTHO-BpeMeHHaji 

nnOCKOCTb, Ha KOTOpOM LLITpMXOBKOM BblAeneHO 

pacnpeAeneHMe GHeprMM flCM-OM CMrHana, 
OTKyAa cneAyeT, hto npM npMeMe LLinC-OM 
CMmana nonoca nponycKaHMfl BXOAHoro 
cpMnbTpa b Ka>KAbiM MOMeHT BpeMeHM Aon>KHa 
6biTb paBHa F, a npM npMeMe flCH-*M CMmana 
OHa Aon>KHa 6biTb paBHa F/N c , rAe N c - HMcno 
nacTOTHbix no3HL4MM flCH-OM-CMmana. 

BpeMeHHaa nocneAOBaTenbHOCTb 
BKnioHeHM?i nonocoBbix cpMnbTpoB 2 
onpeAenneTCfl HacTOTHO-BpeMeHHOM OTpyKTypoM 
flCM-OM CMmana. nonoca nponycKaHMa 
cpMnbTpoB 2 paBHa nonoce ^acTOT A f = F/NC, 

33HMMaeMOM HaCTOTHO-BpeMeHHbIM sneMeHTOM 

CMmana, a AnMTenbHOCTb BKnioHeHMfi cpMnbTpoB 
2 paBHa AnMTenbHOCTM At HacTOTHO-BpeMeHHoro 
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GneMema curHana. KoMaHflbi ynpaBneHHH 
nepecTpanBaeMbiM cpnnbTpoM 24 nociynaioT c 
bnxoaob ynpaBneHMfl cpnnbTpaMi/i 
Aeujwcpparapa 5 KopperifmnoHHoro npneMHUKa 
(cM.cpnr.9). C reHepaTopa ncn 6 npneMHUKa Ha 
cooTBeTCTByKDL^ne BXOAbi AewHcpparapa 5 
noflaioTCfl TaKTOBbie HMnynbCbi (cpnr.7a) h 
ycTaHOBOHHbie MMnynbCbi (cpnr.76), 

coBnaAafoinne c HananoM ncn. 

BapnaHT McnoriHeHMfl AewHcpparapa 5 
npneMHMKa noKa3aH Ha cpnr.6, rAe o6o3HaHeHo: 
1 - fleriMTenb, 2 - perncip CABura, 3 - 
KOAonpeo6pa30BaTenb. Ha bxoa perncTpa 
CABura nocTynaeT ycTaHOBOHHbiii HMnynbc, 
coBnaAaioiuMfl no BpeiweHU c Ha^anoM ncn. 
OAHOBpeMGHHO Ha nepBOM Bxofle perncTpa 
CABura (7r) noflBnaeTCfi cuman nornHecKan 
"1". B MOMeHT nofiBneHMfi MMnyjibca Ha 
TaKTOBOM BXOAe perncTpa CABKira caiman 
norMHecKaa "1" Ha nepBOM BbixoAe perncTpa 
CABura ncne3aeT n noflBJiaeTCfl Ha BrapoM 
BbixoAe (cpHr. 7a). 3tm BbixoAHbie HMnynbCbi 
ynpaBJiaioT KrifOMaMU nepecTpanBaeMoro 
cpunbTpa. fleriMTenb ocymecTBnneT AeneHne 

HaCTOTbl CJieAOBaHUa BXOAHblX TaKTOBblX 

HMnyjibcoB (cpnr.7a) b N c pa3, rAe N c - mmcjio 
cerMeHTOB ncn, cooTBeTCTByiomee Mucny 
^acTOTHbix no3MLinti flCM-*M cuma/ia. 
KoAonpeo6pa30BaTejib npeo6pa3yeT BbixoAHofi 
koa peracTpa CABura b koa ynpaBneHHfl 
nacTOTOM cnHTe3aTopa 3 npneMHH«a 26. 

G BbixoAa nepecTpanBaeMoro cpunbTpa 24 
cuman nocTynaeT Ha KoppenaL(MOHHbiM 

npi/ieMHMK (CM.CpHr.9), COCTOflLAHM H3 

nepeMHOKHTeiifl 1, y3KononocHoro cpunbTpa 2, 
6noKa o6Hapy>KeHHfl m cnHxpoHnsaqnn 7, 
reHepaTopa ncn 6, cpa30Boro MOAynarapa 4. 
Pa6oTa KoppenaL(noHHoro npi/ieMHW<a 
3aKnioMaeTCfl b cpa3npoBaHHi/i reHeparapa ncn 
6 m BXOAHoro curHana c noMombio 6;ioKa 
o6Hapy>i<eHna m cnHxpoHM3ai4HH 7. B stom 
cnyqae Ha BbixoAe nepeMHOMTenn 1 
BbiAenneTca HecyLAaa HacraTa none3Horo 
curHana. <t>nnbTpai4Hfl Hecymetf MacraTbi 
ocyLAecTBnseTca y3KononocHbiM cpnnbTpoM 2 c 
nonocow nponycKaHHfl, paBHotf nonoce 
CMmana A f y( £= 211, , rp,e T - AnHTenbHOCTb 
armaria. BbiAeneHHbitf y3KononocHbitf curHan 
nocTynaeT Ha AeMOAynsrap coo6LneHMPi 27, 
OTKyAa CHUMaeTcn cuman ocHOBHoro 

C006L4eHMF1. 

CurHan HecyLAePi nacTOTbi none3Horo 
cumana c BbixoAa nepeMHO>KMTenfl 1 
npneMHMKa (cpwr. 9) nocTynaeT, KpoMe Toro, Ha 
nonocoBotf cpnnbTp 25, nonoca nponycKaHun 
KOToporo Bbi6npaeTCfl b K (~2-4) pa3 6onbiue 
nonocbi MHcfjopMaLinoHHoro curHana. 

TaK KaK niupMHa nonocbi nponycKaHun 
cpunbTpa 25 3HaMMTenbHO MeHbwe nonocbi, 
3aHMMaeMOM LunpoKononocHbiM 
cumanoM Afiunc = N.aF MH 4d. to Ha BbixoAe 
cpunbTpa 25 BennnnHa molahocth noMex 6yAeT 
CHHxeHa b N/K pa3, T.e. npn N = 1000 
npMMepHO b 250-500 pa3. Ilpn stom 
cooTHOweHne cwman/noMexa CTaHOBMTCs 
6onbLiie eAUHHi^bi. 

BoccTaHOBneHne mcxoahom cpopMbi 
BXOAHoro flGH-*M cumana ocyiAecTBnfleTcn b 
CMecnTene 23, Ha oamh bxoa KOToporo 
nocTynaeT OTCpMnbTpoBaHHaa Hecyman, a Ha 
Apyron - flCH-OM cuman c BbixoAa cpa30Boro 
MOAyn^Topa 4 npneMHUKa (opnr.9). B (j>a30BOM 
MOflynPTope 4 BbixoflHofi cuman CMHTe3aTopa 3, 
3aAaK)LAHM HacTOTHO-BpeivieHHyK) CTpyKTypy 
onopHoro flCH-OM cumana, MaHnnynnpyeTCfi 



no cpa3e curHanoM nceBAOcnyqaMHoPi 
nocneAOBaienbHOCTH, nocTynafomefi c BbixoAa 
reHepaTopa ncn 6. npuneivi onopHan ncn 
cnHxpoHHa c MOAynnpyKDmeM ncn BXOAHoro 
cumana. 

TaKUM o6pa30M, b CMecMTene 23 
nponcxoflMT BoccTaHOBneHne cfiopMbi none3Horo 
BXOAHoro flCM-OM cumana, ho OHnmeHHoro ot 
BxoflHbix ujyMOB. C Bbixofla CMecmena 23 Mepe3 
KntoH 20 m aMnnnTyAHbiPi orpaHUMMTenb 17 stot 
cuman b KanecTBe onopHoro noAaeTca Ha 
CMHxpoHHbiM AeTeKTop 15, Ha curHanbHbiM bxoa 
KOToporo nocTynaeT curHan c BbixoAa 6noKa 
paaHOCTH 12, npeABapmenbHO 

OTCpunbTpoBaHHbm nepecTpanBaeMbiM 
cpunbTpoM 13. 3tot nepecTpanBaeMbifl cpunbTp 
13 aHanorn^eH cfjunbTpy 24, anropnTMbi mx 
pa6oTbi TaioKe coBnaAatoT. 

BbinrpbiLii b noMexo3aiAMLAeHHOCTM 
npeAnaraeMoro ycTpowcTBa AOCTuraeTCfl 3a 
cneT npuMeHeHMfl nepecTpanBaeMbix cpunbTpoB 
13, 24, nonoca nponycKaHna Korapbix A f 
= Afmnc/NC, rAe N c - KonnnecTBO cerMeHTOB 
ncn, coBnaAaioLnee c nncnoM nacTOTHbix 
no3HLiHM flCM-ct>M cumana. nonoca 
nponycKaHUfi BXOAHoro cpunbTpa b npoTOTune 
He MO>KeT 6biTb MeHbLiie BennnnHbi aW 
TaKMM o6pa30M, nonoca bxoahwx 
nepecTpaMBaeMbix cpunbTpoB b npeAnaraeMOM 
ycTpoMCTse b N c pa3 y>Ke nonocbi BXOAHoro 
cpunbTpa npoTOTuna. CneAOBaTenbHO, 
cyMMapHan MOLAHOCTb KoppennpoBaHHbix noiwex 
(y3KononocHbix v\ MMnynbCHbix), nonaAaioiAMX Ha 
bxoa KoppennL^noHHoro npMeMHMKa, a TaioKe Ha 
bxoa CMHxpoHHoro AeTeKTopa 15, b N c pa3 
MeHbiue, neM b npoTOTHne, hto h onpeAenaeT 
noBbiiueHne noMexo3ainnLLieHHOCTn 
npeAnaraeMoro ycTpoficTBa. 

BnoKM - 3neMeHT 3aAep>KKH 18 m Knion 19 - 
Heo6xoAMMbi Ann MCKnioHeHUfl noTepn 
MHcpopMaL(nn, nepeAaBaeMofi no KaHany 
AononHHTenbHbix coo6u^eHHki ao MOMeHTa 
o6Hapy>KeHns MHCpOpMaLlUM KoppennL(MOHHbiM 
npneMHUKOM 26. flo 3Toro MOMeHTa onopHbin 
curHan nocTynaeT Ha bxoa CMHxpoHHoro 
AeTeKTopa 15 c BbixoAa cyMMarapa 11 Mepe3 
aneMeHT 3aAep>KKH 18 n Knion 19. npn 3tom 
curHan c BbixoAa 6noKa pa3HOCTH 12 nocTynaeT 
Ha curHanbHbiti bxoa cuhxpohhoto AeTeKTopa 15 
nepe3 KnioH 16 n aneivieHT 3aAep^<KH 14. 

BapnaHT ncnonHeHHn reHeparapa HecyiAePi 
nacTOTbi 6 noKa3aH Ha cpnr.8, rAe o6o3HaneHo: 

1 - CMHTe33TOp HaCTOT, 2 - Cpa30BblM 

MOAynnrap, 3 - AeniHcppaTop, 4 - reHeparap 
ncn, 5 - onopHbifi reHeparap. AnropnTM 
cpyHKL(noHnpoBaHMfl reHeparapa HecyLAen 
nacTOTbi 6 aHanorMHeH anropnTMy ycTpoWcTBa 
cpopMnpoBaHHH onopHoro cumana (6noKH 3, 4, 
5, 6 KoppennL4HOHHoro npneiviHUKa). 

reHeparap ncn, npnivieHeHHbiM b 
npeAnaraeMOM ycTpotfcTBe, OTnunaeTcn ot 
reHepaTopa ncn nporaTuna HannnneM 
AononHHTenbHoro BbixoAa, c Koraporo 
CHUMaioTcn ycTaHOBOMHbie MMnynbCbi, 
coBnaAaioiAne c HananoM ncn. TaKMe 
reHeparapbi ncn onncaHbi b nuTepaType (cm. , 
HanpuMep, lleTpoBMH H.T., Pa3MaxHHH M.K. 

"CUCTeMbl CB33M C LUyMOnOA06HblMH 

curHanaMn", M., "CoB.paAno", 1969 r. 
crp.146, pnc.68). 

Oopwiyna M3o6peTeHmq: 

YCTpOpiCTBO paAH0CBfl3M C 

npocTpaHCTBeHHOM MOAynflLinePi, coAepwamee 
crapoHe pa3BeTBMTenb 
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mol^hoctm, ABa BbixoAa KOToporo COeflMHeHbl 
cooTBeTCTBeHHO co BxoflaMM nepBoro m BToporo 
aMnnMTyAHbix MOAynflTopoB, BTopbie BXOAbi 
KOTopbix coeAMHeHbi c BbixoAaMM napacpa3Horo 
ycunnTejin, bxoa KOToporo ABJineTCfl bxoaom 
AononHi/iTenbHOM i/iHcpopMam^n, a BbixoAbi 
aMnnnTyAHbix MOAynflTopoB npucoeAHHeHbi 
cooTBeTCTBeHHO k nepeAaioiAHM aweHHaM, npn 
npneMHoPi CTopoHe nepBaa v\ BTopan aHTeHHbi 

npMCOeAHHeHbl COOTBeTCTBeHHO K AByM BX0A3M 

cyMMaTopa v\ BbHMTaTejin, buxoa cyMMarepa 
coeAMHeH co bxoaom cpa30BpaLi^aTejifl Ha 90°, 

CjDHJlbTp HM>KHHX M3CT0T K AeMOAyJIJITOp 

ocHOBHbix coo6ineHMH, onikMaioineecji TeM, mto 
BBeAeHbi Ha v\epep,a\ou\ev\ crapoHe 6jiok 
ymoBOM Mopynnuyw\, nepBbiPi bxoa KOToporo 
flBnneTCfl bxoaom ochobhom MHCpopMaLinn, 
BTopoti bxoa coeAMHeH c BbixoAOM reHepaTopa 
HecymePi nacTOTbi, a bnxoa npucoeAHHeH ko 
BXOAy pa3BeTBMTerifl moiahoctm, Ha npneMHOM 
CTopoHe nocneAOBaiejibHO coeAMHeHHbie 
nepBbiti nepecTpanBaeMbiM cf)nnbTp, nepBbiti 

GfieMeHT 33Aep>KKM H CUHXpOHHblti ASTeKTOp, 

bnxoa KOToporo coeAMHeH co bxoaom cpunbTpa 

HH>KH HX HaCTOT, C BblXOAa KOToporo CHMMaeTCfl 

AononHMTenbHafl HHCpopMauHH, bxoa nepBoro 
nepecTpanBaeMoro cpunbTpa coeAMHeH c 



BbixoAOM BbNUTaTena m nepe3 nepBbifi ktiioh - 
co bxoaom nepBoro aneMeHTa 3aAep>KKH, 
nocneAOBaTenbHO coeAMHeHHbie nonocoBOM 

CpMJlbTp, CMeCHTejlb H TpeTHM KJ1KJH, BblXOA 
KOTOpOTO COeAMHeH C BblXOAOM BTOpOrO KJlKDHa M 

5 nepe3 aMnnnTyAHbiti orpaHUMMTerib - co BTopbiM 
bxoaom cnHxpoHHoro AeTeKTopa, bnxoa 
0a3OBpaiAaTen3 nepe3 BTopoti 
nepecTpaMBaeMbiPi cpmibTp coeAHHeH co 
bxoaom KoppenfmnoHHoro npneMHUKa m 4epe3 

10 BTopoti sneMeHT 3aAep>KKH - co bxoaom BToporo 
KnioHa, ynpaBnseMbiM bxoa KOToporo coeAMHeH 
c ynpaBn^eMbiM bxoaom nepBoro unioHa n 
BblXOAOM cpa30HHBepTopa, bxoa KOToporo 
npncoeAMHeH k ynpaBnaeMOMy BXOAy TpeTbero 
KnioMa n nepBOMy BbixoAy KoppenaL(MOHHoro 

15 npneMHUKa, n bnxoaob KOToporo coeAMHeHbi 
cooTBeTCTBeHHO c n BxoflaMU nepBoro v\ BToporo 
nepecTpaMBaeMbix cpunbTpoB, BTopoii BbixoA 
KoppenflunoHHoro npneMHMKa coeAMHeH co 

BTOpbIM BXOAOM CMeCHTeflfl, TpeTMW BblXOA 

KoppenaL(noHHoro npneMHMKa npi/i coeAMHeH ko 
20 BXOAy nonocoBoro c£nnbTpa m HeTBepTbifl - ko 
BXOAy AeMOAynHTopa ochobhnx coo6LneHnCi, c 
BbixoAa KOToporo CHMMaeTca ocHOBHan 
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